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PROFESSOR YUDELL  L. LUKE:  
FROM TABLES TO ALGORITHMS 
Professor Yudell L. Luke, who died at the age of 64 on 6 May 1983 was a distinguished 
mathematician whose work was concerned with the numerical approximations of func- 
tions. His working life covered a period when aids to computation moved from 
electro-mechanical to electronic devices. As a result of these technological changes the art 
of table making evolved into that of the design of algorithms capable of evaluating a
mathematical function for a given value of its argument without reference to previously 
tabulated values. The mathematical nalysis of these computational procedures matured 
into a vigorous branch of modern mathematics, which retained close links with classical 
analysis and incorporated many new ideas. Professor Luke contributed significantly to its 
development. 
Yudell L. Luke was born on 26 June 1918. He was awarded his Associate of Science 
degree from the Junior College of Kansas City, Missouri in 1937. In 1939 he received a
B.S. with highest honors in mathematics from the University of Illinois and the following 
year was awarded an M.Sc. by the same University. After 2 years at that University 
working as a Teaching Assistant, he served in the U.S. Navy for 4 years, until 1946. 
After leaving the U.S. Navy, Luke joined the new Midwest Research Institute, in Kansas 
City, Missouri, as Head of the Mathematical Analysis Section and remained in that 
position until 1961, when he was made Senior Advisor for Mathematics; from 1967 to 1971 
he served as Principal Advisor for Mathematics. In addition to his own research activities 
and the supervision of the research of members of the Applied Mathematics group, 
Professor Luke had a variety of responsibilities including that of procuring research 
projects for the Institute from government and industrial organizations. Several of his 
research students from this period matured into well known research mathematicians who 
often collaborated with him. Professors J. Wimp, W. Fair and J. L. Fields are three of 
his best known former students. 
His contact with the University of Missouri dates from 1955, when he was appointed 
Lecturer. He taught mathematics both at Kansas City and Lawrence and was responsible 
for the organization and teaching of the first courses in numerical analysis offered at both 
Kansas University and University of Missouri-Kansas City. In 1971, when he left the 
Midwest Research Institute, Professor Luke was promoted to a Professorship at the latter 
University and remained there until the end of his life. 
Following his appointment as a full-time member of the University of Missouri a 
number of research grants and contracts from a variety of sources, particularly U.S. Air 
Force research laboratories and the National Science Foundation, were channelled into 
the University. 
His extensive experience on mathematical problems which were then relevant to 
industrial research brought him into contact with a number of other government agencies, 
such as the National Aeronautics and Space Administration (NASA), the Atomic Energy 
Commission and the National Bureau of Standards. 
The University of Missouri-Kansas City honored him with the annual N.T. Veatch 
award for Distinguished Research and Creative Activity in 1975. Three years later the 
University's Board of Curators appointed him Curators" Professor, which is the highest 
honor the University can bestow on a faculty member. 
While publishing extensively on the results of his research work, Professor Luke also 
contributed to the dissemination of information in numerical mathematics through reviews 
of papers and books. Towards the end of his life he estimated that over the years he had 
written about 1800 of them. His reviews were mainly published in Mathematical Reviews, 
Mathematics of Computation, Computing Reviews and Applied Mechanics Reviews. The 
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American Society of Mechanical Engineers awarded him a special commendation i
1972 for 25 years of distinguished service to Applied Mechanics Reviews, and again 
in 1981. 
Professor Luke took a keen interest in problems of scientific documentation, in
particular of subject classification schemes in the mathematical sciences. At the beginning 
of the 70s when he was preparing acumulative index of the first 23 volumes of Mathematics 
of Computation with Jet Wimp and Wyman Fair, they developed a list specially devised 
for numerical mathematics and sutti~ently flexible to allow for review papers, tables and 
errata of tables to be as equally accessible through it as research papers. The task was far 
from trivial because of the diverse connections that exist between umerical mathematics 
and a variety of areas of applied research in which valuable techniques and tables were 
currently developed. The result of their work was a volume of some 450 pages of unique 
value for research workers of the time and for historians of computation in the future. 
Luke's interest in this minor chapter of the classification of sciences was presumably related 
to his interests in philosophy. Some of the results of his reflections on information retrieval 
systems for the mathematical sciences were presented at a meeting of the American 
Mathematical Society in Atlantic City, in 1971. 
He also contributed to the mathematical community through work in different societies. 
Professor Luke helped to initiate the Society of Industrial and Applied Mathematics 
Visiting Lecture Program in 1959, and was himself a Visiting Lecturer for SIAM in 
1960-61, 1964-65 and 1975-84. He also lectured at a number of summer schools either 
for specialists or, under the sponsorship of the NSF, on topics of high school mathematics. 
Professor Luke's extensive research work covered three main areas. The first, initiated 
in 1947, was the mathematical modelling of physical phenomena related principally to 
aeronautics. In this early period he acquired considerable experience in the computation 
of tables of functions and realized the potential of using approximate representations i  
terms of special functions. His book Integrals of Bessel Functions, published by 
McGraw-Hill in 1962, and a chapter in the Handbook of Mathematical Functions edited 
by M. Abramowitz and I. Stegun are results of this period of his scientific life. 
A second main area of Luke's work, closely related to the former, is the development 
of numerical techniques for the approximate solution of different ypes of mathematical 
equations. Here again he experimented with the use of special functions. To this class of 
functions he devoted a considerable amount of attention, discussing not only their 
approximation properties, but producing also extensive tables for several types of them. 
He was one of the first mathematicians to realize the potential of the Tau Method for the 
analysis and praxis of numerical approximation problems. This approach, due to 
Cornelius Lanczos, is based on the ideas of best uniform approximation by polynomials 
and rational functions. Luke used this method at a time when most of the interest in 
numerical analysis was still centred around finite difference techniques. He made several 
contributions to the development of the Tau Method investigating its relations with Pad6 
approximations, developing its early error analysis and applying it to the numerical 
approximation of a variety of mathematical functions. His celebrated book The Special 
Functions and their Approximation, published in 1969 in Richard Bellman's influential 
Mathematics in Science and Engineering Series is a landmark in the modern examination 
of the special functions of mathematical physics. This is a deep study of the approximation 
properties of such functions and their numerical evaluation; in it Luke uses in a systematic 
manner his formulations of the Tau Method. This work was extended in a new book 
published in 1975 under the title Mathematical Functions and their Approximation. 
The third main area of his research is closely associated with his earlier work and deals 
more explicitly with the design of algorithms for the numerical implementation of such 
approximations in a global form. Although in the previous volumes extensive tables of 
coefficients were given (particularly in terms of Chebyshev polynomials and of rational 
approximations) the emphasis now is on the presentation of programs for machine use. 
These programs can compute, by the appropriate setting of certain parameters, any 
member of fairly general classes of functions. Results of his research in this area over a 
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considerable period of time were collected in the book Algorithms for the Computation f 
Mathematical Functions, which appeared in 1977. 
In 1982 the University of Missouri-Kansas City organized an exchange program with 
Moscow State University and Professor Luke was selected to represent his university there 
in 1983. A translation of one of his books had already been published in the U.S.S.R. 
In Moscow he gave a series of talks on special functions, asymptotic analysis and the 
approximation of mathematical functions with the Tau Method. He died on 6 May of that 
year while still in the U.S.S.R. 
Professor Luke married Miss Laverne Podoll, from Chicago; they had four daughters, 
Molly, Janis, Linda and Debra and have now several grandchildren. His books of 1969, 
1975 and 1977 are dedicated to members of these three generations. 
His extensive contributions through his research papers, his books and his brilliant 
lectures made Luke one of the most remarkable contemporary numerical mathematicians. 
His many colleagues from several countries will remember his name with affection; a group 
of them dedicate the papers contained in this volume to his memory. 
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